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(54) ANALYZING METHOD OF BLOOD IMAGE 

(57)Abstract: 

PURPOSE: To readily automate an inspecting work of a 
blood by storing both bar code and specimen code in a 
memory when adding blood from a blood container 
representing the specimen code onto a slide glass 
seized with the bar code at the end thereof. 
CONSTITUTION: Bar code is seized on the end of a 
slide glass 1 1 to eliminate the adverse affect to the 
specimen when dyeing it. A specimen number is 
encoded and indicated in a label 14 of a blood container 
13. The rotation of a turntable 15 is synchronized with 
the feeding of the slide glass 1 1 . The nozzle of a 
distributor 16 intakes the blood and adds it onto the 
glass 11 surface. At this time code detectors 19, 20 read 
the codes of the specimen 1 3 and the slide glass 1 1 , and 

store them in a memory. The blood is coated with wedge 22 on the glass 11, dried, and filled 
in a cassette 24. The cassette 24 is treated through a dyeing step as it is, and fed to an 
analyzing unit, which inspects the blood image and simultaneously reads the bar code. Thus, 
a computer writes the results corresponding to the specimen on an inspection sheet. 
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Specification 

Invention Title: Analyzing Method of Blood Image 

What is claimed is: 
Claim 1: 

An analyzing method of blood image in which blood is spread on a surface of 
microscopic glass slide and stained using staining solutions, and in which images of 
stained blood cells are observed under a microscope, 

wherein 



a 



a glass plate on whose end a bar code is burned is employed as the 
above glass slide, 

. a sample code to identify its sample number is displayed on a 
container in which blood is stored, 

the sample code on said container and the bar code on said glass 
slide are read, associated with each other and stored in a data storage when 
the blood in said container is placed on a surface of said glass slide, and 

the bar code on said glass slide is read and the sample is identified 
when images of blood cells are observed under a microscope after 
spreading and staining the blood. 



Detailed Explanation of Invention 

The present invention pertains to an analyzing method of blood image which is 
suitable to classify blood cells in blood according to their shape in order to diagnose a 
disease. 

In a blood image test method, blood is spread on a surface of a microscope glass 
slide and then stained to observe images of stained blood cells. In this method, it is 
necessary to associate a person from whom blood is taken with a glass slide on which his 
or her blood is spread. 

In many cases, in order to associate a sample with a person from whom his or her 
blood sample is taken, the person's name is turned into a code using numbers or symbols, 
which is handwritten on a frosted area of a glass slide using a pencil. The code is then 
used through out a series of testing processes. However, recent trends are such that a 
staining procedure of blood samples spread on glass slides be automated. Methods to 
specify a sample identify (hereafter abbreviated as ID) which are suitable for such 
automation are now necessary. 

Immersing glass slides in a staining solution during a staining procedure does not 
erase information written with pencil. However, it is difficult to automate writing 
processes with pencil. Information writing methods on glass slides which would not 



affect blood samples spread thereon are not presently known. Therefore, in prior art 
methods, glass slides are managed so that their order is never changed until staining 
processes are completed. After staining, the glass slides are stored in cairiers on which 
symbols which are coded with names of persons from whom blood is taken are vsTitten. 
The codes on the carriers are read during microscopic observations and printed out 
together with test results. Such prior art methods have disadvantages. Squeezing in 
urgent samples during tests is very cumbersome. When glass slides are damaged and 
removed in a middle of a test, sample identification may be mixed up. 

The present invention is conceived in consideration of the above points. Its 
purpose is to provide an analyzing method of blood image in which samples can be 
stained together and at the same time which is suitable for automation. 

In order to achieve the above purpose, in the analyzing method of blood image of 
the present invention, blood is spread on a surface of a microscopic glass slide and 
stained using staining solutions, and images of stained blood cells are observed under a 
microscope, 

wherein 

a glass plate on whose end a bar code is burned is employed as the 
above glass slide, 

a sample code to identify its sample number is displayed on a 
container in which blood is stored, 

the sample code on said container and the bar code on said glass 
slide are read, associated with each other and stored in a data storage when 
the blood in said container is placed on a surface of said glass slide, and 

the bar code on said glass slide is read and the sample is identified 
when images of blood cells are observed under a microscope after 
spreading and staining the blood. 

Herein below, an example of the present invention is explained referencing 
figures. Figure 1 is a block diagram illustrating the essence of an overall constitution of 
the example. Figure 2 explains a sample spreading mechanism 1 in Figure 1. On a 
surface near an end of microscope glass slides 11, a bar code is written using a reagent- 



resistance paint which is employed for marking a scale on a pipet and a volumetric 
cylinder. The bar codes are burned onto the glass sUdes. The bar codes are designed so 
that a series of consecutive numbers are assigned for the glass slides. In the present 
example, a bar code is provided near one end on the same side of the glass slides where 
blood is spread. However, a bar code may be provided on the other side or near both 
ends. 

A piece of paper with a code identifying a sample number is attached on an outer 
surface of an upper portion of a blood container when blood from a person from whom 
the blood is taken is placed in the container. The shde glasses are stored in a cassette 4 
for transferring between blocks in Figure 1 and the cassette maintains the associations on- 
line or off-line. Sample spreading mechanism 1 transfers blood from a blood container to 
a glass slide. At this time, the code on the blood container and the bar code on the glass 
slide are read and associated to each other. Both codes are then stored in a data storage 
section 6. After spreading blood, the glass slides are stored one after another in cassette 
4. A plurality of glass slides are placed in each cassette, which is then transferred to a 
staining mechanism 2. In staining mechanism 2, the glass slides are immersed in a 
staining solution as they remain in the cassette. After staining and drying, the slide 
glasses are transferred to an analyzer mechanism 3 which is equipped with an automatic 
sample loading mechanism 5, where microscope examinations are conducted. Under the 
tests, blood cells are classified using a pattern recognition method. The results are 
displayed on a TV monitor or recording paper. When microscopic examinations are 
conducted, bar codes on the glass slides are read and compared with the container codes 
stored in data storage section 6. The test results are displayed with the container codes. 

As illustrated in Figure 2, a label 14 on which a sample code is written is attached 
on a blood container 13 and a multiple blood containers 13 are placed on a turn table 15 
in sample spreading mechanism 1. The mm table rotates periodically. On the other 
hand, glass slides 1 1 on which bar codes are printed are periodically sent one by one out 
of a carrier 12 to a certain position. A code sensor 19 reads a sample code on blood 
container 13 when the turn table brings it to a certain position and the sample code is sent 
to data storage section 6. A code sensor 20 reads a bar code on glass slide 1 1 . The 
periodic rotation of turn table 1 5 and the periodic transfer of glass slides 1 1 are 



synchronized. A nozzle tip of a distribution mechanism 16 is lowered into blood 
container 13 which is brought to a certain position, and blood is taken in through the 
nozzle, where it remains. After the nozzle rises, it rotates to a position to which a glass 
slide is transferred, where the blood remaining in the nozzle is dispensed onto a surface 
of glass slide 11. Then, the nozzle of distribution mechanism 16 is rotated to a position 
where a cleaning tank 21 is and cleaned there. 

Glass slide 1 1 on which blood is dispensed is transferred to a next position. A 
wedge 22 moves back and forth and spreads the blood over a wide area on the glass slide 
surface. Then, a fan 23 blows air over the blood spread on the glass slide and dries it. 
Then, the glass slide is stored in a cassette 24 and the sample spreading procedure ends. 

Once the sample spreading procedure is performed for a plurality of sample.-, and 
a desired number of glass slides are stored in cassette 24, cassette 24 is transferred to 
staining processes. 

A staining procedure is performed as illustrated in Figure 3. A transfer 
mechanism which is not illustrated in the figure carries cassette 24 which is filled with 
glass slides 1 1 on which blood is spread sequentially to a May solution tank 32, a buffer 
solution tank 33, a Giemsa solution tank 34 and a water cleaning tank 35. At each 
position, the glass slides are immersed in a solution as they remain in the cassette. After 
staining the spread blood using the May-Giemsa staining method, glass slides 1 1 are 
dried. As they remain in cassette 24, they are transferred to subsequent analysis 
processes. 

Figure 4 explains analyzer mechanism 3. When cassette 24 is moved to a certain 
position, automatic sample loading mechanism 5 takes out the glass slides 1 1 in the 
cassette one by one. When glass slide 1 1 reaches a certain position, a code sensor 42 
reads its bar code. Then, glass slide 1 1 is mounted on a stage 43 of a microscope 45. 

A computer control system 47 includes data storage section 6 in Figure 1. Stage 
43 moves in X and Y directions so that a microscopic view field sequentially changes. 
Microscope 34 and a TV camera 46 take images of blood cells on slide glass 1 1 and 
computer control system 47 processes the image data. The test results are output on test 
result paper 48 together with a sample number code for a person fi-om whom the blood is 
taken which corresponds to the bar code on glass slide 1 1 . When tests are completed on 



glass slide 11 , it is removed from stage 43 and stored in a cassette 49 as a preparation for 
storage. The above completes a series of text processes. 

When the present invention is employed, it is no longer necessary to pay attention 
to the order injvhich glass slides are arranged, automation of text procedures is enhanced, 
and many samples can be stained together at once. Because a bar code is burned onto a 
glass slide, there are no effects on a sample duration staining. 



Brief Explanation of Figures 

Figure 1 is a block diagram to illustrate an essence of an overall constitution of an 
example of the present invention. Figure 2 explains a sample spreading mechanism of 
the example in Figvu-e 1 . Figure 3 explains a staining mechanism of the example in 
Figure 1 . Figure 4 explains an analyzer mechanism of the example in Figure 1 . 

1 sample spreading mechanism 2 staining mechanism 

3 analyzer mechanism 4 cassette 

5 automatic sample loading mechanism 6 data storage section 
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